BLOCK WALL SYSTEM 



CROSS REFERENCES TO RELATED APPLICATIONS 
[0001] Not Applicable. 

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH 
[0002] Not Applicable 

BACKGROUND OF THE INVENTION 
[0003] This invention relates to block walls, and more particularly to block wall 

systems for building retaining and above ground block walls. 

[0004] Block wall systems are typically formed from manufactured blocks that 

interlock to form a retaining wall or decorative above ground wall. The blocks are 

typically formed for use in either a retaining wall or a decorative above ground wall, but 

not both because of the differences between the walls. In particular, a retaining wall 

typically must be built with a batter angle (i.e. the face of the wall defines an angle) in 

order to retain soil behind the wall. Moreover, because only a front face of each block 

forming the wall is exposed, only the exposed face is typically provided with a texture or 

pattern. On the other hand, an above ground wall does not have a batter angle, and front 

and rear faces of each block are exposed requiring a pattern or texture. 

[0005] Alignment mechanisms for aligning the blocks in either a retaining wall or 

above ground wall are known in the art. However, these mechanisms are not useful for 

both retaining and above ground walls because of the above differences in the wall. In 
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particular, alignment mechanisms for use in retaining walls do not provide for turning a 
block around to expose a face different from the face intended to be exposed. Moreover, 
alignment mechanisms for use in above ground decorative walls do not provide for 
forming a block wall with a batter angle. Therefore, a need exists for a block including an 
alignment mechanism that can be used to build both a retaining wall and an above ground 
wall. 

[0006] Both retaining walls and above ground walls are built in straight or curved 
sections. Blocks having side walls substantially perpendicular to the front and rear walls 
of the block are often used to build both straight and curved walls. Unfortunately, these 
blocks leave gaps between blocks when building curved block walls, which can weaken 
the block wall. Blocks having non-perpendicular side walls relative to the front and rear 
walls of the block are often used to build curved walls. Unfortunately, these curved wall 
blocks leave gaps when building a straight wall. Accordingly, a need exists for blocks that 
can be used to build both a straight block wall and a curved block wall without forming 
gaps that can weaken the block wall. 

SUMMARY OF THE INVENTION 
[0007] The present invention provides a block suitable for forming a block wall that 

is either a retaining wall or an above ground wall. The block includes a front wall 

extending between upper and lower block surfaces and presenting a first block face. A 

rear wall is spaced from said front wall and extends between the upper and lower block 

surfaces and presents a second block face facing away from the first block face. A pair of 

side walls extend between the front and rear walls and the upper and lower block 
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surfaces, wherein a reference plane spaced from the front and rear walls extends between 
the pair of side walls. At least one pair of pin slots is formed in the upper block surface, 
wherein each pin slot of the at least one pair of pin slots is formed in the upper block 
surface on opposing sides of the reference plane and spaced from the reference plane. An 
opening is formed in the lower block surface, and has a forward facing inner wall 
intersecting the lower block surface and spaced rearwardly from the reference line and a 
rearward facing inner wall intersecting the lower block surface and spaced forwardly from 
the reference plane. The inner walls at the lower block surface are closer to the reference 
plane than the pin slots. 

[0008] A general objective of the present invention is to provide a block that can be 
used to build either a retaining wall or an above ground wall. This objective is 
accomplished by providing the block with first and second block faces and pairs of pin 
slots and inner walls, such that the block can have either or both block faces exposed and 
either block face can be exposed in a retaining wall while maintaining the desired batter 
angle. 

[0009] Another objective of the present invention is to provide a block that can be 
used to build straight and curved walls without gaps between the blocks. This objective is 
accomplished in an embodiment of the invention in which at least one of the side walls of 
the block defines an obtuse angle with one of the front and rear walls of the block which 
allows the angled side wall to abut either a non complementary angled side wall to form a 
curved wall or complementary angled side wall to form a straight wall. 
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[0010] The foregoing and other objects and advantages of the invention will appear 
from the following description. In the description, reference is made to the accompanying 
drawings which form a part hereof, and in which there is shown by way of illustration a 
preferred embodiment of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[001 1] Fig. 1 is a perspective view of a straight retaining block wall incorporating the 

present invention; 

[0012] Fig. 2 is a top plan view of a section of the base course of the block wall of 
Fig. 1; 

[0013] Fig. 3 is a top plan view of a section of the first two courses of the block wall 
of Fig. 1; 

[0014] Fig. 4 is a sectional view along line 4-4 of Fig. 3; 

[0015] Fig. 5 is a top plan view of the base course of a curved block wall 

incorporating the present invention; 

[0016] Fig. 6 is a top plan view of a section of the first two courses of the straight 

above ground block wall incorporating the present invention; 

[0017] Fig. 7 is a sectional view along line 7-7 of Fig. 6; 

[0018] Fig. 8 is a top plan view of a mold for molding blocks incorporating the 

present invention; 

[0019] Fig. 9 is an elevational side view of the mold insert of Fig. 8; 

[0020] Fig. 10 is an elevational view of a pin which can be used in the block wall of 

Fig. 1; 
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[0021] Fig. 1 1 is a cross sectional view of two courses of a block wall formed from 
an alternative embodiment of blocks incorporating the present invention; and 
[0022] Fig. 12 is a cross sectional view of two courses of a block wall formed from 
an alternative embodiment of blocks incorporating the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 
[0023] As shown in Figs. 1-4, a retaining block wall 10 formed from a plurality of 

rows, or courses 12a, 12b, 12c, 12d of blocks 14a, 14b, 14c, 14d is set into a hill to retain 

the earth 16 forming the hill. The block wall 10 includes a base course 12a set on a 

leveled portion of ground or a concrete footing. The second course 12b is set on the base 

course 12a, and the exposed face 18b of the second course 12b is set back a distance away 

from the exposed face 18a of the base course 12a to provide a batter angle. Each 

successive course 12c, 12d is set on the next lower course to build the wall up to the 

desired height. Cap blocks (not shown) can be set on the top course 12d of blocks to 

finish of the wall top. 

[0024] The blocks 14a, 14b, 14c, 14d include substantially the same elements, and 
will therefore be referred to as block 14 unless the description requires reference to a 
specific block. Each block 14 in the block wall 10 has an upper block surface 20 which 
can support the next (upper) course of blocks and a lower block surface 22 which can rest 
on a previous (lower) course of blocks, or the leveled portion of ground or concrete 
footing. The upper and lower block surfaces 20, 22 are joined by a front wall 24, rear wall 
26, and a pair of side walls 28, 30. Preferably, the blocks 14 are molded concrete using a 
method such as described below. However, the blocks 14 can be formed from any 
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suitable construction material, such as metal, wood, ceramic, brick, and the like, without 
departing from the scope of the invention. Moreover, although only four distinct blocks 
143a, 14b, 14c, 14d are shown for building the block wall 10, one or more blocks, such as 
described herein, can be used to build a block wall without departing from the scope of 
the invention. 

[0025] The front wall 24 of the block 14 extends between the upper and lower block 
surfaces 20, 22 and presents a rugged first block face, such as formed by molding, 
splitting material from the block, and the like. Although a front wall 24 having a rugged 
block face is preferred, the block face of the front wall 24 can be smooth, patterned, and 
the like, without departing from the scope of the invention. Moreover, although a 
substantially planar front wall 24 is disclosed, the front wall 24 can have a multi-faceted 
face without departing from the scope of the invention. 

[0026] The rear wall 26 is spaced from the front wall 24, and extends between the 
upper and lower block surfaces 20, 22. The rear wall 26 presents a second block face 
facing away from the first block face presented by the front wall 24. The second block 
face is preferably a rugged block face formed using a method described above. Although 
a rear wall 26 having a rugged block face is preferred, the block face of the rear wall 26 
can be smooth, patterned, and the like without departing from the scope of the invention. 
Moreover, although a substantially planar rear wall 26 is disclosed, the rear wall 26 can 
have a multi-faceted face without departing from the scope of the invention. 
Advantageously, by providing a rear wall 26 that presents a second block face, the block 
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14 is reversible in a retaining wall or can be used to form an above ground block wall 
having a rugged, or natural, look on both sides of the above ground block wall. 
[0027] The side walls 28, 30 extend between the front and rear walls 24, 26 and the 
upper and lower block surfaces 20, 22. Preferably, side wall 28 is not perpendicular to the 
front and rear walls 24, 26 (i.e. side wall 28 defines an obtuse angle with one of the front 
wall 24 and the rear wall 26). As can be seen, the straight block wall 10, shown in Fig. 2, 
is formed when blocks 14a, 14b, 14c, 14d are laid adjacent to each other with 
complementary angled side walls 28, 30 abutting each other. Advantageously, the angled 
side wall 28 provides the flexibility of building a curved block wall, such as shown in 
Fig. 5, when blocks 14a, 14b, 14c, 14d are laid with an angled side wall 28 of one block 
14 abutting a perpendicular side wall 30, or a non-complementary angled side wall, of an 
adjacent block 14. Of course, the blocks 14 in a single course can be laid without 
abutting sidewalls to form gaps between the blocks 14 to provide curved or straight walls, 
as desired, without departing from the scope of the invention. Moreover, the blocks 14 
can be formed with a pair of angled side walls that are complementary in order to form 
either a straight or curved block wall. 

[0028] Referring back to Figs. 2-4, a reference plane 36 spaced from the front and 
rear walls 24, 26 extends between the pair of side walls 28, 30, and provides a reference 
from which pin slots 40 and pin engagement surfaces 44, 46 are located in the block 14 in 
order to properly align the blocks 14 in the block wall 10. Preferably, the reference plane 
36 is a central plane defined approximately equidistantly between the front and rear walls 
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24, 26. However, the reference plane 36 can be any plane perpendicular to the upper and 
lower block surfaces 20, 22 of the block 14 and extending between the side walls 28, 30. 
[0029] A pair of pin slots 40 is formed in the upper block surface 20 to position a 
course of blocks relative to the next lower course at a predetermined batter angle 
regardless of whether the front wall 24 or rear wall 26 is exposed. Each pin is formed in 
the upper block surface 20 on opposing sides of the central reference plane 36 and spaced 
equidistantly from the central reference plane 36 which allows either the front wall 24 or 
rear wall 26 of the block 14 to be exposed while maintaining the proper setback to form 
the desired batter angle. When building the block wall 10, one of the pin slots 40 receives 
a pin 48 that engages a pin engagement surface 44, 46 formed in the block 14 forming the 
next (upper) course of blocks. Preferably, the pin slots 40 are triangular for receiving a 
triangular pin 48, and are formed in the upper block surface 20 to present a flat outwardly 
facing engaging surface 50 of the triangular pin 48 against one of the pin engagement 
surfaces 44, 46 of the block 14 forming the next course of blocks 14 to properly position 
the front and rear walls 24, 26 of the block 14 relative to the front and rear walls 24, 26 of 
block 14 forming the prior (lower) course of blocks. 

[0030] A core 52 formed through the block 14 between the upper and lower block 
surfaces 20, 22 includes a top opening 54 and a bottom opening 56. The bottom opening 
56 is formed in the lower block surface 22, and includes the forward facing pin 
engagement surface 44 and the rearward facing pin engagement surface 46. A core 52 
formed through the block 14 intersecting the reference plane 36 is preferred because it 
simplifies assembly of the block wall 10. In particular, the core 52 allows the user to see 
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the pin 48 extending from a block 14 in the prior course through the core 52 when placing 
the block 14 on the prior course. However, a block 14 can be provided without the core 
52, such as shown in Fig. 11, and having an opening or cavity defining the pin 
engagement surfaces 44, 46 without departing from the scope of the invention. 
[0031] The forward facing pin engagement surface 44 is proximal the lower block 
surface 22 and spaced rearwardly (towards the rear face) from the reference plane 36 for 
engaging the pin 48 received in the pin slot 40 formed in the block 14 forming the lower 
course of blocks. The rearward facing pin engagement surface 46 is proximal the lower 
block surface 22 and spaced forwardly(towards the front face) from the reference plane 
36 for engaging the pin 48 received in a pin slot 40 formed in the block 14 forming the 
lower course of blocks. 

[0032] The pin engagement surfaces 44, 46 are, preferably, equally closer to the 
reference plane 36 than the pin slots 40 in order to maintain the alignment of blocks 14a, 
14b, 14c, 14d along the block wall 10 regardless of which face of the block 14 is exposed. 
The distance A between the pin slot outermost surface 55, and thus the engaging surface 
50 of the pin 48, and the pin engagement surface 44, 46 on the same side of the reference 
plane 36 is equal to the setback of the block 14 from the prior course block 14 from 
which the pin 48 extends. Preferably, the distance A is not the same in every block 14a, 
14b, 14c, 14d in order to vary the setback of the blocks 14a, 14b, 14c, 14d in a course in 
order for the block wall 10 to have a natural look. 

[0033] The pin engagement surfaces 44, 46 extend a sufficient distance between the 
side walls 28, 30 to allow engagement of at least one pin 48 extending from one of the 
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blocks forming the lower course. For example, as shown in Fig. 1 1 , the bottom opening 
56 can be a groove extending across the entire width of the block 14 to form pin 
engagement surfaces 44, 46 extending the entire width of the block 14, and not form part 
of a core extending through the block 14, without departing from the scope of the 
invention. 

[0034] As shown in Figs. 3 and 10, the pin 48 received in the pin slot 40 of the block 
has a longitudinal axis 57 and, preferably, has a cross section defining an equilateral 
triangle. Most preferably, the pin 48 has ends 58, 60 which extend along the longitudinal 
axis 57 from a midsection 62. The midsection 62 is thicker than the ends 58, 60 (i.e. the 
midsection 62 extends radially from the axis 57 a first distance and the ends 58, 60 extend 
radially from the axis 57 a second distance, wherein the first distance is greater than the 
second distance). Advantageously, by providing a pin 48 with a thicker midsection 62 
than the ends 58, 60, the pin 48 can be inserted snugly into the pin slots 40 even when the 
mold forming the pin slots 40 wears to form narrower pin slots 40 than when the mold 
was new. Although a pin 48 having a cross section defining a triangle is preferred to 
provide relatively large planar engaging surface 50 for engaging one of the pin 
engagement surfaces 44, 46, the pins 48 can have any cross sectional shape. 
[0035] In order to build a decorative above ground wall 1 10, such as shown in Figs. 6 
and 7, using blocks 14a, 14b, 14c, 14d that does not have a batter angle, the pin slot 40 on 
one side of the reference plane 36 is aligned with one of the pin slots 40 of the blocks 14 
in the lower course and adjacent blocks 14. In order to more easily align the pin slots 40, 
one or more reference lines 64 parallel to the reference plane 36 are formed, such as by 
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molding, in the upper block surface 20 and side walls 28, 30 of the blocks 14. When 
building the above ground wall 1 10, at least one of the ends 66 of the reference lines 64 
of adjacent blocks 14, including blocks 14 in the lower course, if present, are aligned to 
properly position the blocks 14 without a setback to form the block wall 1 10 without a 
batter angle. Although forming the reference lines 64 in the upper block surface 20 and 
side walls 28, 30 of each block 14 is preferred, reference lines 64 can be drawn, or etched, 
on the block using a, sharp object, pencil, chalk, and the like, without departing from the 
scope of the invention. 

[0036] Preferably, the blocks 14a, 14b, 14c. 14d are formed in a mold 70, such as 
shown in Fig. 8, that produces the four blocks 14a, 14b, 14c, 14d having different 
dimensions. The mold 70 is rectangular having two long sides 72 joined by two ends 74. 
The sides 72 define the perpendicular side wall 30 of each block 14a, 14b, 14c, 14d. A 
diagonal dividing plate 76 extending between the two ends 74 define the angled side 
walls 28 of each block 14a, 14b, 14c, 14d. Although a mold forming four blocks 14a, 
14b, 14c, 14d, is disclosed, the mold can form one or more blocks 14 without departing 
from the scope of the invention. 

[0037] In each block 14a, 14b, 14c, 14d formed in the mold 70, a rectangular mold 
insert 78 having an elongated body 79 with a predetermined draft B forms each block 
core 52. The draft of the mold insert body 79 determines the distance of the pin 
engagement surfaces 44, 46 relative to the reference plane 36, and can vary between the 
blocks 14a, 14b, 14c, 14d formed in the mold 70. For example, the insert body 79 
forming the core in block 14a has a minimum draft necessary to remove the insert 78 
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from the formed block 14a. The inserts 78 used to form blocks 14b and 14d have bodies 
79 with substantially identical drafts which are greater than the minimum draft and less 
than the draft of the insert body 79 used to form the core 52 in block 14c. Triangular 
structure 80 fixed to the rectangular mold insert 78 forms the pin slots 40 in the upper 
block surface 20 of the blocks 14 adjacent to the core top opening 54 in each block 14. 
Rails 84 formed on the bottom of the triangular structures 80 form the reference lines 64 
in the block top surfaces 20. 

[0038] The mold 70 is filled with concrete, or other suitable block material, and 
allowed to set to form two pairs of joined blocks 81, 82. The joined blocks 81, 82 are 
removed from the mold 70, and split, using methods known in the art, to form one rugged 
face on one of the front and rear wall 24, 26 of each block 14a, 14b, 14c, 14d. A second 
rugged face is formed on the other of the front and rear wall 24, 26 of each block 14a, 
14b, 14c, 14d by splitting excess material 84 off of the front or rear wall 24, 26 of the 
blocks 14a, 14b, 14c, 14d that was formed proximal the mold ends 74. The inserts 78 are 
then removed, and the blocks 14a, 14b, 14c, 14d are available for building a block wall. 
Of course, the rugged faces, and any other type face, can be formed by molding or other 
methods known in the art, without departing from the scope of the invention. Moreover, 
the inserts 78 can be removed prior to splitting, or otherwise separating, the joined blocks 
81,82. 

[0039] The retaining wall 10 shown in Figs. 1-4 built from the blocks 14a, 14b, 14c, 
14d is formed by providing a level space upon which the base course 12a of blocks 14a, 
14b, 14c, 14d are laid. When building the straight retaining wall 10, the blocks 14a, 14b, 
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14c, 14d comprising the base course 12a are laid in abutting relation with angled side 
walls 29 abutting complementary angled side walls 28, perpendicular side walls 30 
abutting perpendicular side walls 30, and a reference line 64 of each adjacent block 14a, 
14b, 14c, 14d aligned. The pins 48 are inserted into the pin slots 40 closest to the hill or 
earth being retained. The second course 12b of blocks 14a, 14b, 14c, 14d are then set onto 
the base course 12a in a similar fashion with one of the pin engagement surfaces of each 
block 14a, 14b, 14c, 14d forming the second course 12b engaging the engaging surface 50 
of at least one of the triangular pins 48. Successive courses can then laid in an identical 
manner. 

[0040] The above ground wall 110, shown in Figs. 6 and 7, can be formed by setting 
the blocks 14a, 14b, 14c, 14d on a level surface or on a top course of a retaining wall, 
such as described above, by aligning at least one of the reference line ends 66 on each 
block 14a, 14b, 14c, 14d forming the first course 1 12a of the above ground wall 1 10 with 
blocks 14a, 14b, 14c, 14d with at least one of the reference line ends 66 of the adjacent 
blocks 14a, 14b, 14c, 14d in the first course 1 12a of the above ground wall 1 10. If the 
first course 1 12a of the above ground wall 1 10 is set on top of a top course of a retaining 
block wall, the reference line ends 66 of the blocks 14a, 14b, 14c, 14d forming the first 
course 1 12a of the above ground wall 1 10 are aligned with the reference line ends 66 
formed in the blocks 14a. 14b, 14c, 14d forming the top course of the retaining wall. 
[0041] Successive courses, such as course 1 12b, are set on the prior course of blocks 
with the block 14a, 14b, 14c, 14d forming the second course 1 12b by aligning the 
reference line ends 66 on one side of the reference plane 36 of the adjacent blocks 14a, 
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14b, 14c, 14d in the second course 1 12b with the each other and with the reference line 
ends 66 on one side of the reference plane 36 formed in the blocks 14a. 14b, 14c, 14d 
forming the first course 1 12a. Of course, cap blocks can be provided to finish off the 
exposed top course of a retaining or above ground wall. Moreover, grout or adhesive can 
be used to bond the blocks together and enhance the structural integrity of the block wall. 
[0042] The present invention provides blocks 14a, 14b, 14c, 14d for building both 
retaining and above ground walls 10, 110. Advantageously, the blocks includes pairs of 
pin slots 40 for receiving a pin 48 that engages one of a pair of pin engagement surfaces 
44, 46 of a block 14a, 14b, 14c, 14d forming the next course of the block wall 10, 110 
and form a retaining wall 10 with a predetermined batter angle when either the face of the 
front or rear wall 24, 26 is exposed. Moreover, depending upon which face is exposed, 
the block wall 10, 110 can be formed in a straight line or curved. In addition, by aligning 
pin slots, or reference line ends 66 of reference lines 64 parallel to the reference plane 36, 
an above ground block wall can be built without a batter angle using the same blocks 14a, 
14b, 14c, 14d. 

[0043] While there has been shown and described what are at present considered the 
preferred embodiment of the invention, it will be obvious to those skilled in the art that 
various changes and modifications can be made therein without departing from the scope 
of the invention defined by the appended claims. Therefore, various alternatives and 
embodiments are contemplated as being within the scope of the following claims 
particularly pointing out and distinctly claiming the subject matter regarded as the 
invention. For example, a block 14, such as shown in Fig. 12, can be provided having a 
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relatively straight core 52 and pin engagement surfaces 44, 46 that extend inwardly 
toward the core center proximal the lower block surface 22 of the block 14. In addition, 
more than one pair of pin slots can be formed in the upper block surface 20 of the block 
14 on opposing sides of the central reference plane 36 and spaced equidistantly from the 
central reference plane 36 to provide the user with a choice of setback distances for the 
block 14 to define a batter angle different from the batter angle defined by the first pair of 
pin slots 40. 
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